The hypothalamus as the primary brain region of metabolic abnormalities in APP/PS1 transgenic mouse model of Alzheimer's disease.
Alzheimer's disease (AD) is an amyloid-related neurodegenerative disorder and is also considered to be a metabolic disease. Thus, investigation of metabolic mechanisms of amyloid pathology progression is of substantial importance for the diagnosis, prevention and treatment of AD. In the present study, cognitive function and brain metabolism were explored in the transgenic APP/PS1 mouse model of amyloid pathology at different ages. Using an NMR-based metabolomic approach, we examined metabolic changes in six different brain regions of wild-type and APP/PS1 mice at 1, 5 and 10months of age. Learning and memory performance in mice was evaluated using the Morris water maze test. Furthermore, a generalized linear mixed model was employed to analyze the interaction effect between the mouse-type and brain region (or age) on metabolic alterations. Brain region-specific changes in energy metabolism occurred prior to a very early-stage of amyloid pathology (1month of age) in APP/PS1 mice. A hypermetabolic state was identified in the brains of APP/PS1 mice at 5months of age, and the hypothalamus was identified as the main brain region that underwent significant metabolic alterations. The cognitive function of APP/PS1 mice was impaired at 10months of age; moreover, the hypermetabolic state identified in various brain regions at 5months of age was also significantly decreased. In conclusion, our results suggest that a hypothalamic metabolism abnormality may comprise a potential indicator for the early-diagnosis and monitoring of amyloid pathology progression.